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ABSTRACT : PURPOSE: To raise efficiency of boiling cooling by a method wherein means for 

decreasing pressure within a hermetically-sealed casing, a nozzle for jetting a liquid 
cooling medium into a heat sink, and circurating means for circurating the jetted liquid 
cooling medium and jetting it again are provided. 

CONSTITUTION: A liquid cooling medium for cooling integrated circuits 2a to 2c is 
vomited from a pump 1 5 and jetted from respective nozzles 8a to 8c. At this time, air 
pressure in an internal space of a chamber 7 is reduced to such a degree that a liquid 
cooling medium is easily boiled by a pump 12 and a nuclear boiling is generated to further 
cool the medium. Then, a evaporated cooling medium vapor 17 is sucked by the pump 12 
from an inlet 10, transferred to a condenser 13 to be liquefied, transferred to a heat 
exchanger 14 to be further cooled, and jetted again from the respective nozzles 8a to 8c 
by the pump 15. While, the nonevaporated liquid cooling medium is accumulated in a 
cooling medium pool 9, extracted from a cooling medium outlet 11 by a pump 18, and 
transferred to the heat exchanger 14. Here, the above medium is further cooled together 
with the liquid cooling medium transferred from the condenser 13, and jetted again from 
the respective nozzles 8a to 8c by the pump 1 5. 

COPYRIGHT: (C)1 992,JPO&Japio 



BNSDGCI[> <jp 



404147657A.AJ > 



® B*HtS/f (JP) ®**g*£tiJH2rBI 

©3t&3 4f (a) *F4- 147657 

©Int.CK* agiJ£^ frl*J«S#^- *Ff£ 4^(1992) 5 21 B 

H 01 L 23/473 

7220-4M H 01 L 23/46 Z 

@#f H 272842 

@HJ BS ^2(1990)10^11 B 

@Sfe ^ ^ K « *8 — m^«P*&2 5TS7#l-^ B^mfttt^ttrt 

®ft s a to jii e 



w n * 

1 . » 91 <& € J* 

2. * * si * © ft bb 

*f«fi«-»spt5/:>i)Ot-hy>?i, fa ie 

'<^-^t««t*91Klf 4, 13 SB '* -r *T - 
IE t - h ^ i:«{*?frilt«Wt 4*« ; 

3 . * eo » » «c K U 
ft W # gf 



«L*_gJB 





i£ 




N « 


«S ft 


m 




H tt 




(z 




m 




n 








© 18 


iz 


fc 




T U 


. i£ 


* 


a 


A It 


it 


1- 




M 








0 




^ n 


iz 


<h 




tt -> 


T « 








m 


* 


r 


& 


« 










< <c 




T 


* 


T *i 




m 




@ IS 


iz 


* 






n 




L 


s 


j 


c ^ 






ft 


91 HI 


a ) 


u 












Ml 


ft 








L 


r » 


X 




s 


• 




































co m. 


BE *< 


± 










* 








tfe 






» <^ 


A 


m 


* 


n 












n 




to 


IE 






fc 






AS 


m 




tt ^ 


• 


































T , 










L 










A- 








-fc < 


ft 


s 




1= * 






a* 






£0 


& 




CO 


















tZ tji 




































* * 






-r 






<!: 


L 


T 


u 




ft 














co t 


- h 


•> 


> 










T 


g 




SSL 




* 














7 


v 




* 


m 


m 


L 


T 














* 




* * 


r * 














ti 




CO 








* * • 




* 


ft 




* x 


u 


» 




J: 






w 








n 








CD 










ft 


£ L 


T 


(i 




ft 















-339- 



m n fz 




c: *> C 


A L X * ^ *ttf*XMtt#jlc#a] 


t 4 75 


ft 


> ft 


^wtc^stt-c, m ai » « ft * 




<* 


( W *. 


x ? v * m *> & m & m t* ts <£ y iz 


* ^ * 


fi 


* * m 








f> U ft 








« ft M 


* AC A< ?E Ut *c # < x 6 tf> 






<?> * a 




> U ? 


n 


* * 


* o 






* w % 




r h , 




*n r * 




a a 


t 


# « i 




* * * 




= U X 




» X * 


< 


* £ 


^ 9 w m a< * c . 




03 


B ft 





J6 M tt> « 



» IS ¥4-147657 (2) 

15 tt 4 v *r - <fc % «3£«7K£^^«iri 

* 91 m * « £ . 13 C >< v t - i U 15 t - h ■/ > 

t4iTifi^siiiT*,T, m se k *i * - * 

^ * a n e t - h > > * izmm * ti tz m & m. & & 

it * « m ? *thc«« y 

« # a t * is «j t : uRiit*. 

H tc fc n t , E K * £ l ii S ft * 4 I: ft H n , 

K « fc - hi/>^ 3 a-3 ci<^*JRtt(^ ftT 

* . ®»IfilteJ;t/IR|*4i:iii3i;5. 

16 l £ e> « *i e ic ti o y > y 6 *<Bt 



tttf^nxv^ieax 










- © rt » 5 IB K li 


* 


■ IB2 i-2 c tUfttf 


^ n t — h x > ^ 


3 






c 


a< » £ n x *; $ % j x jv 


ft a — 8 c <i E * 1 


6 


i= *? jfi > -r i 5<c««t? 


*i t I 1 i , 






1 fc> ■+ > 7 


tz 


U«3lniO£*tttfjni 


i £ *< u * & n . R 


51 


n l Oi:ii*>r i 2*<tt 


R * n , # a m a i 


1 


c a m > i s i< ft it * n 


X § 0 






# > ^ 1 2 li » ft 


& 


13*.^tXte?£e»fil4 


> 


1 




^ s ft « S 1 4 ii 


# 


> l 5i;*«* nr^i. 


* m & n 2 * - 2 


c 


GrtetQ-rzK 


ii~^EE^T^ > V 


1 






a 






5> 


3 « - 3 c fc 


- v > ? 3 a ~ 3 


c 






& 





*»tt(a«»«*»^ *^X*«©» 2 a ~ 2 c 

4 T li # > ^ i 8fc:j:t)^*/i: $t? 
5CA-»T#yx*B.«-8e**6t - h 



^340 — 



9ilH¥4-147657 ( 3) 



> ? 3 i - 3 c CffK<M«ti4 a 

e : i i: j: n - 3 a ~ 3 c -c » * m 

•> > n » - 3 c ^ © I 3fe t t - h •> ✓ ? 3 a ~- 
3 c-T0ttiftft&!=Jt»>ABiaift2 a ~ 2 c * J: 

£ . H l: fc ^ T , «9BVIOjiti<D$ltff((i[e]SI& 
1 * * * K L * ft>/<7fti:t«»n^ttf«ift 
« 1 9it>i:|lg|Sl2 a ~2di?J:tft- h •> > 
* 3 a - 3 d tS«?*ta^li, * & W © - IS 
iHtHUcilfctttt-pT*^ PI - » ^ c <i |g] 
-i?^HLt*5. t^s in bis) - tt & <o ft 



i:»«»nf.&«lSK2 a - 2 d fc ~ h>> 
dCSft*-«::£K:jL»>atflg|»2 a ~ 2 d * * 

m -t 4 . 

0 6 >!) , h-h^>^3a-3di:i^Lfc« 
f**Bf*tft»K*&£&*TattSS&2 a - 2 d 

* * 4 

p 1 o ^ & # 2 i: J: *) « m s 1 

f > 7 1 5 iu r » ; x b 

1 - 8 d t - h is > ? 3 a ~ 3 d U Fl * * H 

* n * „ 

— ^ . i«18 2«-2dfeJ:t;t-l'!/>{i 
3a-3d^tll»lif:il|j*»Kl 9 H # V ^ 1 

8!CJ:»)»Himcl 1 1 0*&ltfb*nTM&JJlSl 



i *> * re tu * n r in ^ntsttt^j«iij»<Htis 

* z t - h^n«-3dfcffs<«*n4 D 
**»**J:ie«DJt-3i;: # * * a * 

t - h •> > ? 3 ■ - 3 d i: I S i s ; i g; 

5 : iti Ot - h 5/ 3 i - 3 dTOjtKI 

*<-c6S<z>t* i*tttttt©t-K 
>>^3»-3d^«i«^4:t - h •> > ^ 3 a - 
3 d TO»*» t 2 a - 2 d *? J: CF t - 

h * 3 a - 3 d^«t«^»c|3^tofl|rt| 1 f:lcj: 

C J: -5 *c „ XA,8 a — 8 d 7^ * 

****T*»@tt2a~2d±(Dfc: - h -> > ? 
3a-3di:f$MTi»i»2 a - 2 d * # 



^3 * - 3 d^Oir^fcJi^iiticoliS^KC 
ct^-ett^-c, M * * a jft *, * ± V * z ± 

C £ *< T ft * s 

*\ J X * IZ ± & izMZttlf * ft 

i m n m « 

2 a - 2 d * m M *6 



-341- 



U R] ¥4-147657 (4) 





